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The HOST Turbine Heat Transfer program is focused on improving methods of
predicting airfoil local metal temperatures. Improved methods of predicting
airfoil local metal temperatures require advances in the understanding of the
physics and methods of analytically predicting the following four aerothermal
loads: hot gas flow over airfoils, heat transfer rates on the gas-slde of
airfoils, cooling air flow inside airfoils, and heat transfer rates on the
coolant-slde of airfoils. A systematic "building block" research approach is
being pursued to investigate these four areas of concern from both the experi-
mental and analytical sides. Experimental approaches being pursued start with
fundamental experiments using simple shapes and flat plates in wlnd tunnels,
progress to more realistic cold and hot cascade tests using airfoils, continue
to progress in large low-speed rigs and turbines and warm turbines, and finally
combine all the interactive effects in tests using real engines or real-englne-
type turbine rigs. Analytical approaches being pursued also build from rela-
tively simple steady two-dlmenslonal Inviscld flow and boundary-layer heat
transfer codes to more advanced steady two- and three-dlmenslonal viscous flow
and heat transfer codes and unsteady two-dlmenslonal viscous flow and heat
transfer codes. These advanced codes provide more physics to model better the
interactive effects and the true real-englne environment.
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BUILDING BLOCKAEROTHERMAL TURBINERESEARCH APPROACH
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